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(57) ABSTRACT 

A signaling network layer protocol of an ATM-based mobile 
communication network including an MSC and an RNC 
connected by point-to-point in which a predetermined mes- 
sage form, a primitive between an upper and a lower layers, 
a state of a protocol individual and an operational procedure 
are defined so that a signal message between the MSC and 
the RNC is processed through a single signaling network 
layer (SNL). 

26 Claims, 5 Drawing Sheets 



RNC MSC 



APPLICATION LAYER 




APPLICATION LAYER 








SAAL 




SAAL 


ATM LAYER 




ATM LAYER 


PHYSICAL LAYER 
(STM-1.DS3 etc.) 




PHYSICAL LAYER 
(STM-1.DS3 etc.) 




— 1 







P OR A INTERFACE 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent Jan.20,2004 Sheet 1 of 5 US 6,680,953 Bl 



FIG. 1 



APPLICATION 




APPLICATION 




APPLICATION 


SCCP 




SCCP 




SNL 


MTP 3 
MTP 2 


MTP-3B 




SAAL 




SAAL 


ATM 


ATM 


MTP 1 


PHYSICAL 


PHYSICAL 



(A) (B) (C) 

FIG. 2 



RNC MSC 



APPLICATION LAYER 




APPLICATION LAYER 








SAAL 




SAAL 


ATM LAYER 




ATM LAYER 


PHYSICAL LAYER 
(STM-1.DS3 etc.) 




PHYSICAL LAYER 
(STM-1.DS3 etc.) 









P OR A INTERFACE 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent Jan.20,2004 Sheet 2 of 5 US 6,680,953 Bl 



FIG. 3 



MESSAGE TYPE 


1 
2 






3 


SNI HEADER 


IMC ID 








5 






6 




USER PART MESSAGE 




SNI BODY 




N 





FIG. 4 



F 


C15 


C14 


C13 


C12 


Cll 


CIO 


C9 


C8 


C7 


C6 


C5 


C4 


C3 


C2 


CI 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent jan.20,2004 



Sheet 3 of 5 



US 6,680,953 Bl 




03/18/2004, EAST Version: 1.4.1 



U.S. Patent jan.20,2004 sheet 4 of 5 



US 6,680,953 Bl 



FIG. 6 



RNC 

:"userTart""' 



MSC 



SNL ! 

. 1 

SNL- EST_REQ — — 



SNL 



USER PART : 



— SNL-EST_C0NF — 



■ ESTABLISH 



ESTABLISH Ack.— 



FIG. 7 



SNL- EST_IND — 
— SNL-EST_RESP — 



RNC 

["user'part"" 



MSC 



SNL ! 



— SNL-EST_REQ — 



TIME 

•SNL-REL_IND — 



! SNL 



USER PART 



ESTABLISH 



Nl TIME OUT 

ESTABLISH 



OUT 



FIG. 8 



RNC 



MSC 



! USER PART 

L_. 



SNL 1 



I SNL 



— SNL- REL_REQ — 



USER PART ! 



— SNL-REL_CONF — 



RELEASE 



RELEASE Ack. — 



SNL-REL_IND — 



-SNL-REL_RESP- 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent Jan. 20, 2004 Sheet 5 of 5 US 6,680,953 Bl 



FIG. 9 



RNC 
rUSERPART 



SNL 

— SNL-DATA_REQ— — 



— SNL-DATA_REQ — 



DATA 



DATA Ack. 
-DATA — 



DATA Ack. 



MSC 



! SNL 



USER PART 



— SNL-DATA_IND — - 



— SNL-DATA_IND — 



FIG. 10 



RNC 



MSC 



USER PART 



SNL 



! SNL 



USER PART i 



— SNL- UDATA_IND — 



— SNL-UDATA_REQ— 



UDATA 



03/18/2004, EAST Version: 1.4.1 



US 6,680,953 Bl 

1 2 

SIGNALING NETWORK LAYER PROTOCOL The signaling network layer protocol (MTP and SCCP) on 

OF ATM-BASED MOBILE the basis of the No. 7 signaling network of the conventional 

COMMUNICATION NETWORK mobile communication network is a signaling protocol that 

is capable of managing the network effectively in the com- 
5 plicated network structure of a point-to-multipoint between 

BACKGROUND OF THE INVENTION a plurality of physica] mdividl 4. ^ it ^ very 

1. Field of the Invention cate to set various parameters required for managing the 
The present invention relates to a protocol of a mobile signaling network and its maintenance in the aspect of 

communication network, and more particularly, to a signal- operation is also complicated, and accordingly, it is a pro- 

ing network layer protocol between an RNC and an MSC 10 toco1 having comparatively great load in for processing 

having a point-to-point structure in an ATM (asynchronous signals. 

transfer mode)-based mobile communication network. Therefore, in such a network structure mostly formed by 

2. Description of the Background Art point-to-point connections as applied between the RNC and 
Physical matching in a conventional mobile communica- me MSC m ^ mobile communication network, the No 

tion network is a connection in a low-speed time division 15 7 - based signaling protocol has a relatively heavy load for 

switching method on the basis of 64 Kbps. Signaling net- processing the signal message, and thus, it is considered 

work layers provided for transporting a signal message much ^effective signaling protocol, 

between a radio network controller (termed as 'RNC, Moreover, the ATM (asynchronous transfer mode)-based 

hereinafter) and a mobile switching center (termed as signaling network needs to transfer a great amount of signal 

'MSC, hereinafter) includes two layers of an MTP 20 message through a single physical connection line at a high 

(message transfer part) and an SCCP (signaling connection speed, it should be constructed in a manner that the load for 

control part) on the basis of No. 7 signaling network. the signal processing is minimized. 

Functions of each layer are as follows. Resultantly, the signaling network layer protocol (MTP 
First, the MTP function includes a signal message pro- 25 and SCCP) on the basis of the No. 7 signaling network in the 
cessing function and a signaling network managing func- conventional mobile communication network is disadvan- 
tion. The signal message processing function performs vari- tageous in that it is complicate to set various parameters 
ous functions for reliably transporting signal messages required for managing the signaling network and its main- 
requested by a user at a signal transmission point to a user tenance in view of operation is also complicated. Especially, 
part of signal receiving point. The signal message processing 3Q the load for processing signals in the network structure 
function includes a message discrimination function for mostly formed by point-to-point connections, is relatively 
discriminating a signal message, a message distribution heavy, 
function for distributing the discriminated signal message to 

a proper function individual; and a message routing function SUMMARY OF THE INVENTION 

for routing the signal message by a signal receiving point on 35 an object of ^ sent mveDt ion is to provide 

the basis of signal points forming a signaling network. a sigQaling netW0fk kyer protQCol of an mobile 

The signaling network management function performs communication network which is capable of providing a 

various functions by re-constructing a signaling network so proper signaling network layer protocol in case that a signal 

as to guarantee a reliability of a signaling network m case message is processed on the basis of an ATM between an 

that a signaling link is broken down or a signal transmission 40 RNC and an MSC ^ ^ t0 process me signal meS sage by 

point is broken down, which includes a signaling link mcans of a primitivc corrC sponding to an upper user part or 

managmg function of allocating a signal terminal and a a lower signaling ii n k part internally, thereby simplifying 

signaling link between signal points forming the signaling maintenance in the aspect of operation for processing the 

network and performing activation and deactivation func- signal message as well ^ minimizing its load. 

tion; a signal route managing function for managing the ~ . . , , , . , 

* i- vi * ui- u ju * • i ■ * u • To achieve these and other advantages and m accordance 
signaling link established between signal points by grouping . L A . , t- , ,> . . 

* OT f\ n • * ? frtr with the purposed of the present invention, as embodied and 
them; and a signal tramc managing function tor monitoring , , , , . . , . 

* r *l • i j e broadly described herein, there is provided a sienaune 
a traffic of the signal message and sensing occurrence of a * t t , ' . y . . B P 

,,,„.• . ., o , q l„ . * f u\„ * • I « „, network layer protocol of an ATM -based mobile communi- 

malrunction to thereby smoothly manage a signal now. A . . . - , j «v T ^ , JL 

^ . . , - cation network including an MSC and an RNC connected by 

The SCCP transmits a signal of an upper layer or a 50 po i m .t 0 .point in which a predetermined message form, a 

general-use data ■nformat.on, and extends a limited address between m ^ a , Qwer , a of a 

interpretation capacity ot the message transter umt (M I ir) ol • QCol mdividllal md 

an operational procedure are defined 

the lower layer, thereby enabling yanous signaling link ^ ^ & ^ ffl between ^ ^ sc ^ ^ mc fa 

connection management, and thanks to the connection processed mrough a single rignaling netwodc layer (SNL) . 

linking, the signal message is reliably transmitted. ss 

Services provided by the SCCP includes a 'CLASS 0', a BRIEF DESCRIPTION OF THE DRAWINGS 
basic connectionless-mode service, a * CLASS 1', a 

connectionless-mode service using a MTP-based sequential ^ c accompanying drawings, which are included to pro- 
alignment function, and a 'CLASS 3', a connection-mode vide a forther understanding of the invention and are incor- 
service having a flow control function. 6 0 P oratcd m and constitutc a P^* of this specification, illustrate 
As related functions, there are a signal connection estab- embodiments of the invention and together with the descrip- 
lishing and releasing function using a lower logical Unking, uon ^ t0 the P™^ 1 ** of the invention, 
a function of mapping a network address to a signal related In the drawings: 

identifier, an upper message dividing and re-assembling FIGS. 1A, IB and 1C comparatively show a No. 7-based 

function, a signal connection discriminating function, a 65 protocol in accordance with a conventional art and No.7- 

message sequence error detection function and a recovery based protocol stack in an ATM network in accordance with 

function. the present invention; 
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FIG. 2 shows a protocol stack between an RNC and an 
MSC in a mobile communication in accordance with the 
present invention; 

FIG. 3 shows a message structure according to a signaling 
network layer protocol in accordance with the present inven- 
tion; 

FIG. 4 shows an ImC-ID structure of FIG. 3 in accordance 
with the present invention; 

FIG. 5 is a view of SNL state transition model in accor- 
dance with the present invention; 

FIG. 6 shows a logical link connection establishment 
procedure in the mobile communication network in accor- 
dance with the present invention; 

FIG. 7 shows a procedure in case that a time-out occurs 
in the logical link connection establishment in the mobile 
communication network in accordance with the present 
invention; 

FIG. 8 shows a logical link connection releasing proce- 
dure in the mobile communication network in accordance 
with the present invention; 

FIG. 9 shows a connection-mode message transmission 
procedure in the mobile communication network in accor- 
dance with the present invention; and 

FIG. 10 shows a connectionless-mode message transmis- 
sion procedure in the mobile communication network in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which 
are illustrated in the accompanying drawings. 

A third-generation mobile communication forming an 
IMT-2000 network is a high speed message switching 
(ATM) connection of 45 Mbps. 

FIG. 1 A shows a No.7-based protocol stack in an existing 
network, FIG. IB shows a No.7-based protocol stack in an 
ATM network, and FIG. 1C shows a protocol stack proposed 
in the present invention. 

As shown in the drawings, the two signaling network 
layers MTP and SCCP of the existing No.7-based protocol 
stack is constructed to be one signaling network layer SNL 
in the present invention, thereby performing a signal con- 
nection managing function and a signal message transmis- 
sion function through a point-to-point connection, which 
simplifies various parameters required for processing signals 
or its processing method. 

FIG. 2 shows a protocol stack between an RNC and an 
MSC in a mobile communication in accordance with the 
present invention. 

As shown in FIG. 2, the protocol stack structures of the 
RNC and the MSC in the mobile communication network of 
the present invention includes an application layer, a sig- 
naling network layer (termed as 'SNL', hereinafter), a sig- 
naling ATM adaptation layer (termed as 'SAAL\ 
hereinafter), an ATM layer and a physical layer, respectively, 
that are connected by P or A interface. 

Such constructed protocol of the present invention only 
provides a connectionless-mode signal connection service, 
while performing a simple signaling link connection man- 
agement in the signaling network layer SNL on the basis of 
the ATM-based connection-mode signaling link. 

When the upper application layer transmits a signal 
message through the SNL or receives a signal from the other 
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party, the SNL transmits a signaling layer establishment 
request and establishment indicate primitive to the upper 
layer for each, and performs an operation of transferring an 
upper layer message and a signal message of the other party 
5 by means of a signal data transmission request and trans- 
mission display primitive when it transfers a required mes- 
sage. 

The application layer, the SAAL, the ATM layer and the 
physical layer performs the same service as the correspond- 
10 ing layers of the existing No.7-based protocol. 

FIG. 3 shows a message structure according to a signaling 
network layer protocol in accordance with the present inven- 
tion. 

35 The message structure according to the SNL protocol is as 
shown in FIG. 3, which consists of a signaling network 
interface (termed as 'SNT, hereinafter) carrying information 
on a message type, an imaginary connection identifier 
(termed as ' ImC-ID* , hereinafter), and an SN1 body includ- 

2Q ing an upper user part signal message for use in a data frame 
and a unit-data frame. 

The signaling network message types are shown in the 
below Table 1. 

As shown in FIG. 4, the ImC-ID includes 'F' bit indicat- 

25 ing a direction of the SNL message (in case of '0\ it signifies 
a message received from the party that generated the 
identifier, while in case of T, it signifies a message trans- 
ferred from the party generating the identifier) and 
'ClS-Cl* (for example, in case of '0\ it signifies all the 

30 logical link connection by means of a global connection ID, 
while in case of ' 1-32766% it signifies a specific logical link 
connection by means of an imaginary link ID, and in case of 
'32767*, it indicates that it is going to be used for other use 
later by means of a dummy connection ID) indicating an 

35 ImC-ID value. 



TABLE 1 





Message type 


Code 


Explanation 


40 


Establish 


00000001 


Connection establishment 
request frame 




Establish Ack. 


00000010 


Connection establishment 
response frame 




Release 


00000011 


Connection release 
request frame 


45 


Release Ack. 


00000100 


Connection release 






completion frame 




Data 


00000101 


Connection- mode data 
frame 




Udata 


00000110 


Connectionless -mode 
data frame 


50 


Data Ack. 


00000111 


Response frame of 






connection-mode data 
frame 



The service primitive used between the user part of upper 
55 layer in the SNL protocol and the SNL protocol individual 
are defined as shown in the below Table 2, of which 'X' 
indicates 'application to protocol operation' and '-' indicates 
'not application to the protocol operation'. 
A state of the protocol individual operated in the SNL is 
60 defined as follows. 'Idle state' signifies a state that a logical 
virtual linking has not been established and linking between 
peers has not been established, 'Lacal-PreActive state' sig- 
nifies a state that a local first transfers the linking establish- 
ment request and is waiting for a response, ' Remote - 
65 PreActive state* signifies a state that 'Remote* is going to 
send a response as it received the linking establishment 
request, and 'Active state' signifies a state that peer-to-peer 
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connection has been established through the logical virtual 
link. In this respect, state transition model of each state is as 
shown in FIG. 5. 

TABLE 2 



Generic Name 


Request 


Indicate 


Response 


Confirm 


SNL- 


X 


X 


X 


X 


ESTABLISH 










SKL- 


X 


X 


X 


X 


RELEA.SE 










SNL-DATA 


X 


X 






SNL-UDATA 


X 


X 







10 



35 



20 



25 



35 



The procedures of the logical link connection for process- 
ing a signal message between the RNC and the MSC 
according to the SNL protocol, its releasing and the message 
transferring procedure will now be described with reference 
to FIGS. 6 through 10. 

First, referring to the logical link connection 
establishment, when a link establishment request primitive 
is received by the upper block, the local discloses it. The 
normal operation of the logical link connection establish- 
ment process is as shown in FIG. 6. 

To begin with, in case that the primitive SNL-EST_REO 
requesting the logical link connection establishment is trans- 
ferred from the upper user part of the RNC, the SNL 
transfers a connection request message (Establish) to the 
MSC by taking the ImC-ID as a parameter, upon receipt of 30 
it. 

Upon receipt of the connection request message 
(Establish), the SNL of the corresponding MSC transfers a 
primitive SNL-EST_IND ordering a logical link connection 
establishment to the upper user part, and then, when it 
receives a establishment response primitive SNL-EST_ 
RESP from the corresponding upper user part, it transfers a 
connection establishment response message (Establish Ack) 
to the RNC. 

Upon receipt of it, the SNL of the corresponding RNC 
transfers a primitive SNL-EST-CONF indicating a comple- 
tion of the logical link connection establishment to the upper 
user part. 

In response to the link establishment request of the 
remote, the following cases are processed to be abnormal. 

First, in case that the received ImC-ID value is already in 
use, the SNL-EST_IND is transferred to the user part and 
the state is converted to 'Remote-Pre Active* , And, when the 
SNL-REL-RESP is received by the user part, the state is 
converted to 'idle* and * Release Ack' is transferred. When 
the SNUEST-RESP is received by the user part, the state is 
converted to 'active 1 and 'Establish Ack* is transferred. 

Also, in case of an internal error that the SNL or the upper 
block is not normally operated and the case of frame error, 
no operation is performed. 

In addition, as shown in FIG. 7, even after the connection 
request message (Establish) was transferred, there is no 
response for a predetermined time, the 'Establish* is 
re-transferred as many times as Nl count. In case where 
there is no response received even in the re-transferring, the 
SNL-REL-INE is transferred to the upper layer. 

Procedure of releasing the logical link according to the 
SNL protocol will now be described with reference to FIG. 
8. 

When the primitive SNL-REL-REQ requesting for releas- 
ing of the logical link from the upper user part of the RNC 
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is transferred, the SNL transfers a release request message 
(Release) to the MSC together with the ImC-ID, upon 
receipt of it. 

Upon receipt of the release request message (Release), the 
SNL of the corresponding MSC transfers the primitive 
(SNL-REL-IND) ordering release of the logical link con- 
nection to the user part. And then, when the SNL receives the 
release response primitive (SNL-REL-RESP) from a corre- 
sponding upper user part, it transfers the release response 
message (Release Ack) to the RNC, 

Upon receipt of it, the SNL of the corresponding RNC 
transfers a primitive (SNL-REL-CONF) indicating that the 
logical link connection is completely released to the upper 
user part. 

Procedure of transferring message between the RNC and 
the MSC in a state that the logical link connection is 
established will now be described by classifying it to a 
process of transferring a connection-mode message and that 
of transferring a connectionless-mode message. 

FIG. 9 shows a connection-mode message transmission 
procedure in the mobile communication network in accor- 
dance with the present invention, and FIG. 10 shows a 
connectionless-mode message transmission procedure in the 
mobile communication network in accordance with the 
present invention. 

The process of transferring the connection-mode message 
refers to an SNL service that transfers data after peer-to-peer 
connection is first established, where the message of the user 
part is transferred to the peer through a data frame. 

In this process, in case that the primitive (SNL-DATA_ 
REQ) requesting transferring of message is transferred from 
the upper user part of the RNC through the established 
logical link, the SNL transfers the message (Data) of the user 
part, that is, a connection-mode data frame, to the MSC 
together with the ImC-ID, upon receipt of it. 

Then, the SNL of the corresponding MSC transfers a data 
ordering primitive (SNL-DATA-IND) to the user part, and at 
the same time, transfers the data response message (Data 
Ack) to the RNC. 

Meanwhile, the connectionless-mode message transmis- 
sion process refers to a service that transfers a desired data 
directly to the other party without establishing a connection 
of peer-to-peer, which is used for the case of transferring a 
user part message from the MSC to the RNC when a call is 
received from a mobile communication subscriber, for 
which since the ImC-ID uses a global connection ID, there 
is no response to the message receipt of the peer. 

As shown in FIG. 10, as to the connectionless-mode 
message transmission process, in case that a primitive (SNL- 
UDATA^REQ) requesting transmission of a user part 
message, that is, a connectionless message, is transferred 
from the upper user part of the MSC, the SNL transmits a 
user part message (Udata), that is, a connectionless data 
frame, to the RNC together with a global connection ID 
indicating the entire logical link connection, upon receipt of 
it. 

Accordingly, the SNL of a corresponding RNC transfers 
a data indicating primitive (SNL-UDATA_IND) to the 
upper user part. 

As so far described, according to the signaling network 
layer protocol in an ATM -based mobile communication 
network of the present invention, in case where a signal 
message is processed between the MSC and the RNC on the 
based of the ATM, a proper signaling network layer protocol 
is provided to process the signal message by the primitive 
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corresponding to the upper user part or the lower signaling 
link part internally, so that various parameters required for 
processing the signal message and its process are simplified, 
thereby simplifying maintenance in view of operation and 
minimizing a load for processing the signal message. 

As the present invention may be embodied in several 
forms without departing from the spirit or essential charac- 
teristics thereof, it should also be understood that the above- 
described embodiments are not limited by any of the details 
of the foregoing description, unless otherwise specified, but 
rather should be construed broadly within its spirit and scope 
as defined in the appended claims, and therefore all changes 
and modifications that fall within the meets and bounds of 
the claims, or equivalence of such meets and bounds are 
therefore intended to be embraced by the appended claims. 

What is claimed is: 

1. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 

a predetermined message form; 

a primitive between upper and lower layers; 

a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), said single 
signaling network layer located between an application 
layer and a signaling ATM adaptation layer (SAAL) 
layer. 

2. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 

a predetermined message form; 

a primitive between upper and lower layers; 

a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), and wherein 
the predetermined message form includes a signaling 
network interface (SNI) carrying information on a 
message type, an imaginary connection identifier (ImC- 
ID), and an SNI body including an upper user part 
signal message for use in a data frame and a unit-data 
frame. 

3. The protocol according to claim 2, wherein the message 
type is defined as a connection establishment request frame, 
a connection establishment response frame, a connection 
establishment release request frame, a connection release 
completion frame, a connection-mode data frame, a 
connectionless-mode data frame, and a response frame to the 
connection-mode data frame. 

4. The protocol according to claim 2, wherein the imagi- 
nary connection identifier includes a bit indicating a direc- 
tion of an SNL message, and a bit indicating an imaginary 
connection identifier value. 

5. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 

a predetermined message form; 

a primitive between upper and lower layers; 

a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
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operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), and wherein 
the primitive is defined as a primitive related to a 
logical link connection establishing; a primitive related 
to a logical link connection releasing; a primitive 
related to a connection-mode message transmission; 
and a primitive related to a connectionless-mode mes- 
sage transmission. 

6. The protocol according to claim 5, wherein the primi- 
tive related to the logical link connection establishment is 
defined as: 

a logical fink connection establishment request primitive 
that a upper user part requests the SNL of the RNC to 
establish a logical link connection; 

a logical link connection establishment indication primi- 
tive that the SNL of the MSC orders the upper user part 
to establish the logical link connection to the SNL of 
the RNC; 

a logical link connection establishment response primitive 
that the user part of the MSC responds to the SNL of 
the MSC for the logical link connection establishment 
order; and 

a logical link connection establishment identifying primi- 
tive for identifying that the logical link connection 
establishment from the SNL of the RNC to the user part 
of the RNC is completed. 

7. The protocol according to claim 5, wherein the primi- 
tive related to the logical link connection releasing is defined 
as: 

a logical fink connection release request primitive that the 
upper user part of the RNC requests the SNL of the 
RNC to release the logical link connection; 

a logical link connection release ordering primitive that 
the SNL of the MSC order the user part of the MSC to 
release the logical link connection; 

a logical link connection release response primitive that 
the user part of the MSC responds to the SNL of the 
MSC for the order for releasing the logical link con- 
nection; and 

a logical link connection release identification primitive 
for identifying that the logical link connection estab- 
lishment from the SNL of the RNC to the user part of 
the RNC is completed. 

8. The protocol according to claim 5, wherein the primi- 
tive related to connection-mode data transmission is defined 
as: 

a connection-mode data transmission request primitive 
that the user part requests the SNL to transmit a 
connection-mode data; and 

a connection-mode data transmission request primitive 
for ordering that the SNL transmits the connection- 
mode data to the user part. 

9. The protocol according to claim 5, wherein the primi- 
tive related to connectionless-mode data transmission is 
defined as: 

a connectionless-mode data transmission request primi- 
tive that the user part requests the SNL to transmit a 
connectionless-mode data; and 

a connectionless-mode data transmission ordering primi- 
tive that the user part orders the SNL to transmit a 
connectionless-mode data. 

10. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 
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a predetermined message form; 

a primitive between upper and lower layers; 

a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), and 
wherein a state of the protocol individual is defined as: 
an Idle state indicating a state that a Logical virtual 

linking has not been established and linking between 

peers has not been established, 
a Local -Pre Active state indicating a state that a local 

first transfers a linking establishment request and is 

waiting for a response, 
a Remote -Pre Active state indicating a state that 

* Remote* is going to send a response as it received 

the linking establishment request, and 
an Active state indicating a state that peer-to-peer 

connection has been established through the logical 

virtual link. 

11. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 

a predetermined message form; 

a primitive between upper and lower layers; 

a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), and wherein 
the signal message processing procedure between the 
protocol individuals includes: 

establishing a logical link connection between the RNC 
and the MSC; 

transmitting a message through the connection- 
established logical link; and 

releasing the connection-established logical link. 

12. The protocol according to claim 11, wherein the 
logical link connection establishing step includes the sub- 
steps of: 

receiving a logical link connection establishment request 
primitive from the upper user part of the RNC and 
transmitting a connection establishment request mes- 
sage together with the imaginary connection identifier 
to the MSC; 

receiving the connection establishment request message 
and transmitting a logical link connection establish- 
ment order primitive to the upper user part; 

transmitting a connection establishment response mes- 
sage to the RNC in case that a logical link connection 
establishment response primitive is received from the 
upper user part; and 

receiving the connection establishment response message 
and transferring a logical link connection establishment 
identifying primitive to the upper user part. 

13. The protocol according to claim 12, further includes 
a step of transferring the logical link connection establish- 
ment order primitive in case that the imaginary connection 
identifier is already in use, transmitting the connection 
release response message when the logical link release 
response primitive is received from the user part, or trans- 
mitting the connection establishment response message 
when the logical link connection establishment response 
primitive is received from the user part. 



14. The protocol according to claim 12, further includes 
the steps of: 

repeatedly transmitting the connection establishment 
request message for predetermined times in case that * 
there is no response for a predetermined time after the 
connection establishment request message is transmit- 
ted from the RNC to the MSC; and 
transferring the logical link connection release order 
primitive to the upper user part in case that no response 
is received for the predetermined times. 

15. The protocol according to claim 11, wherein the 
message transmission step includes sub -steps of: 

receiving a data transmission request primitive from the 
upper user part of the RNC and transmitting a data 
transmission message together with the imaginary con- 
nection identifier to the MSC, 
receiving the data transmission message and transferring 
the data transmission order primitive to the upper user 
part; and 

transmitting the data response message to the RNC. 

16. The protocol according to claim 11, wherein the 
logical link connection releasing step includes the sub-steps 
of: 

receiving a logical link connection release request primi- 
tive from the upper user part of the RNC and trans- 
mitting a connection release request message together 
with the imaginary connection identifier to the MSC; 
receiving the connection release request message and 
transmitting a logical link connection release order, 
primitive to the upper user part; 
transmitting a connection release response message to the 
RNC in case that a logical link connection release 
response primitive is received from the upper user part; 
and 

receiving the connection release response message and 
transferring a logical link connection release identify- 
ing primitive to the upper user part. 

17. A signaling network layer protocol in an ATM-based 
mobile communication network including a point-to-point 
connection between an MSC and an RNC, comprising: 

a predetermined message form; 
a primitive between upper and lower layers; 
a state; and 

an operating procedure of a protocol individual, wherein 
the predetermined message form, primitive, state, and 
operating procedure are defined so that a signal mes- 
sage between the MSC and RNC is processed through 
a single signaling network layer (SNL), and wherein 
processing of the signal message includes performing 
connectionless-mode message transmission for trans- 
mitting a user part message from the MSC to the RNC 
without a logical link connection establishment. 

18. The protocol according to claim 17, wherein the 
55 connectionless-mode message transmission includes: 

transmitting the data transmission message including the 
connectionless data transmission request primitive and 
the imaginary connection identifier from the upper user 
part of the MSC to the RNC; and 
60 receiving the data transmission message and transferring 
the data transmission order primitive to the upper user 
part. 

19. The protocol according to claim 1, wherein the 
protocol stack is a signaling No. 7 protocol stack. 

65 20. The protocol according to claim 19, wherein the 
signaling network layer (SNL) is located in layer 3 of the 
signaling No. 7 protocol stack. 
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21. The protocol according to claim 1, wherein the SNL 
layer performs a signal message transmission function and a 
signal connection managing function. 

22. A method for transmitting information through an 
ATM-based mobile communication network, comprising: 

providing a signaling network layer protocol for trans- 
mitting a signal message between an MSC and an RNC 
through a point-to-point connection, said protocol hav- 
ing a predetermined message form, a primitive between 
upper and lower layers, a state, and an operating 
procedure of a protocol individual; and 

communicating the signal message between the MSC and 
RNC through a single signal network layer (SNL) of 
the protocol based on the predetermined message form, 
primitive, state, and operating procedure, wherein the 
predetermined message form includes a signaling net- 
work interface (SNI) carrying information on a mes- 
sage type, an imaginary connection identifier (ImC- 
ID), and an SNI body including an upper user part 
signal message for use in a data frame and a unit-data 
frame. 

23. A method for transmitting information through an 
ATM-based mobile communication network, comprising: 

providing a signaling network layer protocol for trans- 
mitting a signal message between an MSC and an RNC 
through a point-to-point connection, said protocol hav- 
ing a predetermined message form, a primitive between 
upper and lower layers, a state, and an operating 
procedure of a protocol individual; and 

communicating the signal message between the MSC and 
RNC through a single signal network layer (SNL) of 
the protocol based on the predetermined message form, 
primitive, state, and operating procedure, wherein the 
primitive is defined as a primitive related to a logical 
link connection establishing, a primitive related to a 
logical link connection releasing, a primitive related to 
a connection-mode message transmission, and a primi- 
tive related to a connectionless-mode message trans- 
mission. 

24. A method for transmitting information through an 
ATM-based mobile communication network, comprising: 

providing a signaling network layer protocol for trans- 
mitting a signal message between an MSC and an RNC 
through a point-to-point connection, said protocol hav- 
ing a predetermined message form, a primitive between 
upper and lower layers, a state, and an operating 
procedure of a protocol individual; and 

communicating the signal message between the MSC and 
RNC through a single signal network layer (SNL) of 50 
the protocol based on the predetermined message form, 
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primitive, state, and operating procedure, wherein a 

state of the protocol individual is defined as: 

an Idle state indicating a state that a logical virtual 

linking has not been established and linking between 

peers has not been established, 
a Local-PreActive state indicating a state that a local 

first transfers a linking establishment request and is 

waiting for a response, 
a Remote-Pre Active state indicating a state that 

'Remote* is going to send a response as it received 

the linking establishment request, and 
an Active state indicating a state that peer-to-peer 

connection has been established through the logical 

virtual link. 

25. A method for transmitting information through an 
ATM-based mobile communication network, comprising: 

providing a signaling network layer protocol for trans- 
mitting a signal message between an MSC and an RNC 
through a point-to-point connection, said protocol hav- 
ing a predetermined message form, a primitive between 
upper and lower layers, a state, and an operating 
procedure of a protocol individual; and 

communicating the signal message between the MSC and 
RNC through a single signal network layer (SNL) of 
the protocol based on the predetermined message form, 
primitive, state, and operating procedure, wherein the 
operating procedure includes: 

establishing a logical link connection between the RNC 
and the MSC; 

transmitting a message through the connection- 
established logical link; and 

releasing the connection-established logical link. 

26. A method for transmitting inform ation through an 
ATM-based mobile communication network, comprising: 

providing a signaling network layer protocol for trans- 
mitting a signal message between an MSC and an RNC 
through a point-to-point connection, said protocol hav- 
ing a predetermined message form, a primitive between 
upper and lower layers, a state, and an operating 
procedure of a protocol individual; and 

communicating the signal message between the MSC and 
RNC through a single signal network layer (SNL) of 
the protocol based on the predetermined message form, 
primitive, state, and operating procedure, wherein com- 
municating the signal message includes performing 
connectionless-mode message transmission for trans- 
mitting a user part message from the MSC to the RNC 
without a logical link connection establishment. 
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